Differential effects of nicotine on retinal and vascular cells in vitro.
The purpose of the current study is to understand the effects of nicotine in human retinal pigment epithelial (ARPE-19), human microvascular endothelial cells (HMVEC) and rat neurosensory retinal (R28) cells. ARPE-19, HMVEC and R28 cell cultures were treated with 10(-2) and 10(-4)M nicotine for 24h. R28 cells were also pre-treated for 4h with ALLN and ALLM (calpain inhibitors) or epicatechin, an antioxidant flavonoid compound. Trypan blue dye exclusion assay, caspase-3/7, LDH activity and DNA laddering assays were performed. With 10(-2)M nicotine treatment, R28 cell cultures showed decreased cell viability that was partially reversed by pre-treatment with the antioxidant epicatechin but not with calpain inhibitors. The DNA ladder assay showed a 200bp banding pattern consistent with apoptosis, however, caspase-3/7 activity was not increased. After treatment with 10(-2)M nicotine, HMVEC cultures showed decreased cell viability and increased LDH activity but no DNA banding patterns or caspase-3/7 activity. ARPE-19 cells showed no change in cell viability or caspase-3/7 activity at any of the nicotine concentrations. We conclude of dissimilar responses to nicotine treatment in three different cell lines. Nicotine was toxic to HMVEC and R28 cell cultures but the ARPE-19 cells were unaffected. In R28 cells, the nicotine effects were through an oxidant pathway that is non-caspase, non-calpain mediated while the HMVEC toxicity was via necrosis. Understanding the mechanisms of cell death may have potential therapeutic implications in the treatment of cigarette smoking related retinal diseases such as age-related macular degeneration (AMD).